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ORIGINAL RESEARCH PAPER 
Abstract: 
Background: 
Despite the huge burden of disease in low to middle income countries (LMICs), trauma, 
especially orthopedic trauma, has not been well studied. Furthermore, trauma scores in LMICs 
have had variable levels of success and are often applied retrospectively to show potential 
applicability.1 The Kampala Trauma Score, KTS, and the Revised Trauma Score, RTS, were 
both tested as an outcome predictive tool in Kamuzu Central Hospital (KCH) in Lilongwe 
Malawi but were found not to be strong enough predictors of mortality to be clinically useful.2  
In this paper I propose a research plan to identify risk factors associated with orthopedic injuries 
that will aid in creating a simple orthopedic trauma score that can be tested in LMICs.  
Methods:  
I include patients with orthopedic injuries and exclude any patients with burn, penetrating, or 
head injuries. I will use appropriate univariate analysis, bivariate analysis, and logistic regression 
to determine odds ratios and measure the association with certain patterns of orthopedic injuries. 
Using this data I will develop a simple orthopedic trauma score that can be tested at KCH and 
potentially other LMICs as a predictor for mortality.  
Anticipated Results: 
I am doing a retrospective (secondary data analysis) of prospectively collected data from the 
KCH Trauma Surveillance Registry from 2008 to 2014 (n = 8914). I anticipate there will be a 
difference in mortality among those with different types of fracture, pelvic being the most fatal. 
Additionally, the odds of death will be higher with patients who have multiple fractures. The 
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orthopedic trauma score will include injury location, severity, and patient characteristics that will 
yield a percent chance of mortality based on score.  
Conclusions: 
Orthopedic injuries are likely underestimated as a cause of morbidity and mortality in LMICs 
and specifically in Malawi. Orthopedic trauma scores could be easy to implement and improve 
population outcomes leading to a more efficient use of limited resources.    
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Introduction: 
Worldwide there are about 5.8 million people who die from orthopedic trauma and other injuries 
each year, which is about 1.5 million more than HIV/AIDS, TB, and Malaria combined.3 This 
number is about 9% of the world’s deaths and 12% of its burden of disease. Sadly, about 90% of 
these deaths occur in low and middle-income countries (LMICs), and disproportionately affect 
the lowest income countries and affect many young people below the age of 44 years.4 
Nonetheless in LMICs worldwide, research on injuries and trauma is often neglected.5 
Some of the highest rates of orthopedic and other injuries occur in Southern Africa, especially 
among males. Southern Africa is especially scarce in resources and not well equipped to handle 
this amount of trauma. There are over 300 million people in Southern Africa and less than 1000 
hospitals to treat trauma victims.6 Hospitals in Malawi face this difficulty disproportionality.  
Malawi is one of the poorest countries in Sub-Saharan African with a gross domestic product of 
US$4.3 billion in 2014, as compared to its close neighbor Uganda, whose GDP was US$27 
billion, while only having roughly double the population.7 Low resources and poor infrastructure 
make it challenging to treat orthopedic injuries in Malawi, as compared to many other Southern 
African nations. Patients with the worst injuries can often not travel to the hospital fast enough to 
get the rapid treatment they need.  
In 2012, in a study of 4 district hospitals in Malawi that included almost 19,000 trauma patient 
files, the most common trauma diagnoses were soft tissue injuries and fractures. Most of these 
injuries resulted from motor vehicle accidents, assaults, and falls.8 With such a high flow of 
patients in a low resource setting it is necessary to deal with them in an efficient manner. Trauma 
scores are one possible solution that may slightly alleviate this burden in an expedient and 
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inexpensive way while these countries continue to grow and expand their infrastructure and 
medical personnel.   
The purpose of trauma scores, or predictive scores in general, is to improve the allocation of 
resources and improve patient outcomes. In the developed world we can see many examples of 
successful implementation of this type of strategy. The injury severity score, ISS, and the revised 
trauma score, RTS are two of many examples that are often used in high-income nations with 
more resources and better infrastructure.9,10 However, when applied in LMICs, we find that these 
scores often do not perform well and fail to improve outcomes or allocation or resources.11 The 
Kampala Trauma Score (KTS) was developed in Kampala, Uganda to create a simpler system 
that was based on physiologic and anatomic factors (age) specifically for use in low resource 
setting.12 A question remains as to whether the KTS can apply to all low resource settings, or if 
there is still too much variability.  
Haac et al. tested this possibility at the Kamuzu Central Hospital in Lilongwe, Malawi. They 
tested both the KTS and the RTS and found similar results for both. They were both shown to be 
predictors of mortality, but the statistical relationship was weak. Therefore, they are unlikely to 
be clinically useful as a tool at the KCH. One explanation they suggest is that they had longer 
follow-up, than the original KTS validation studies in Uganda. Another point is that the KTS and 
RTS neither account for anatomic location, or type of injury, both which have an important 
effect on survival.2 Creating a tool that is similar to the KTS and RTS, but also accounts for 
anatomic location and type of injury, in this case fracture, would allow us to determine if it is 
possible to improve outcomes.  
With the very limited funding that goes into injury and trauma research and infrastructure, it is 
paramount that we find inexpensive ways to increase patient survival and population health. I am 
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seeking to develop a specific orthopedic injury predictive model that can be used in triage as a 
simple tool to determine a patient’s odds of mortality in hospitals in LMICs, such as the KCH in 
Lilongwe, Malawi. My objectives are to: 1) determine the odds of death for those who present 
with fractures, 2) determine the patient’s anatomic and physiologic characteristics associated 
with the greatest risk of death, and 3) develop a simple tool that can be used in a similar manner 
to the KTS, or RTS, but with greater predictive power.   
Methods: 
Study Design, Setting, and Data Collection: This is a secondary data analysis of prospectively 
collected data at Kamuzu Central Hospital in Lilongwe, Malawi. Data collected is from July 
2008 to through the end of 2014. KCH is a large hospital with 5 surgical wards and 235 adult 
surgical beds. KHC has roughly 15,000 trauma patients per year, with about 5000 admissions. 
The city of Lilongwe has a population of 800,000, but they receive many referrals from the 
central region, population of 5 million.2 
Patient data is recorded by clerks whom originally completed training in 2008, as part of a study 
with Samuel et al. All clerks had achieved at least secondary school education and spoke English 
and Chichewa. The triage intake form used was adapted from the original study by Samuel et al. 
(see Appendix: Figure 4). All injuries are recorded as primary, secondary, or tertiary; most to 
least critical, respectively.2,13  
Data analysis: 
I defined my outcome as death and the exposures as fracture location and number of fractures, 
each a categorical variable. For the purpose of this analysis I excluded patients less than 18 years 
of age, or if they had concomitant head injury, burn injury, or penetrating injury. I only included 
admitted patients in the original analysis.  
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My covariates of interest were: age, sex, occupation, the RTS at admission, alcohol consumption, 
injury setting, injury mechanism, injury intent, and season of injury.  I used univariate analysis to 
assess for any missing data and examine data distribution and outliers. I used the appropriate 
bivariate analysis (cross-tabulation and Chi-square) to assess the magnitude of association 
between the covariates and the outcome. I used multivariate logistic regression to determine the 
odds of mortality based on the number and location of the fractures. To control for confounding I 
used a directed acyclic graph, an a priori change in estimate of 10%, and published literature to 
determine what I included in my final model(s). Results are reported as odds ratios (OR) with 
95% confidence interval (CI). All data analysis was done in Stata 13 (College Station, TX).  
Finally, the output from the logistic regression will be used to create an orthopedic predictive 
tool.  
Preliminary Results and Suppositions: 
Of the initial 88,872 patients included in the trauma registries, 8,914 met inclusion criteria. Of 
those patients 4,088 had a fracture and were included in our study. There were 6,957 (78.5%) 
males and 1,907 (21.5%) females (Table 1). The mean age was 39.6 (SD 15.5) years old, and the 
largest number of fractures was among patients aged 18-44 years old, 2713 (66.4%) and in 
males, 3139 (77.0%). Based on occupation, most fractures 1,526 (45.9%) were seen in those who 
were manual laborers, and a few were in law enforcement, 22 (0.66). Most patients (91.4%) with 
fracture did not consume alcohol at the time of the injury. The road was the most common place 
for a fracture, (58.5%), but home was also a common place (24.2%). Falls and motor vehicle 
accidents were responsible for the most fractures by far with 2,420 (31.6%) and 1,382 (35.8%), 
respectively. Accidents accounted for 80.8% of fractures. Fractures were not distributed evenly 
by season; during the cool and dry season from June to August there were 1,172 (28.8%) patients 
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admitted for a fracture, and during the hot and dry season from September to November there 
were 1,130 (27.8%) fractures.  
Adapting results from logistic regressions will allow us to build a framework for an orthopedic 
trauma score. I expect that pelvic, femur, and spine will be the most fatal, but hip fractures could 
also play a role. I would also expect that patients with multiple fractures will have a higher rate 
of mortality. Patients that also travel from very far away and survive will also likely have a 
higher rate of overall survival. The final results will incorporate those characteristics most 
closely tied to mortality.  
Implications: 
This is a small study based on data from only one hospital, the KCH, but it has important 
implications. First, this theoretical tool may help provide additional insight into how we develop 
and use trauma scores and predictive models in LMICs. Additionally, this may help guide 
subsequent research; any success, or failure, can be a lesson learned for where we go forward. If 
this model is tested and shows promise within the orthopedic population, it could be scaled up to 
include a more broad population and include different injury patterns.  
Also, if a new orthopedic trauma score were to actually be implemented at KCH, then there 
would be necessary staff training; but this may be minimal since there are already trained clerks 
in place that are familiar with the KTS and RTS. This trauma score has the potential to influence 
programs, methods, and forms of intervention for patients.  
Generalizability is important. If trauma scores like the KTS can’t be broadly applied across 
LMICs, it suggests that there is a lot of heterogeneity in care received, resources available, and 
general infrastructure in both the hospital and the country. Finally, if a version of this trauma 
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score is ever implemented, patients may have the benefit of decreased mortality and the hospitals 
and healthcare systems may see small savings and more efficient use of their resources.  
Limitations: 
This study has many limitations. Firstly, we are missing a decent amount of data due to lack of 
recording and loss of records. Also, we don’t know the severity or type of fracture, and not all 
femur and pelvic fractures have the same risk of mortality. This could bias our results in either 
direction.  
Because of poor transportation to the hospital, many people with severe, life-threatening 
fractures may not present, which would underestimate any association; however, since the goal is 
to develop a triage tool and not estimate burden of disease, this is unlikely an issue for our 
purposes. Lastly, the number of patients admitted for fracture is relatively small as compared to 
the number of patients in the entire trauma registry. We may consider expanding to all patients 
seen for fracture in the future.  
Conclusions:  
Currently, Malawi is one of the poorest of the LMICs, especially in Southern and Sub-Saharan 
Africa. While the largest barriers to trauma care lie in their poor infrastructure and transit system 
– patient’s getting to the hospital in a timely manner – delivery of care in a limited resource 
setting is a compounding factor. There are huge problems with manpower, training, and 
resources as the KCH serves an area of roughly 5 million people. Thus, it is important for us to 
find ways to efficiently use these limited resources to improve population health outcomes. 
Simple tools like this one may improve triage for orthopedic injuries and can be implemented 
while working toward improved infrastructure (roads, transportation, hospitals, etc.) and training 
more doctors, nurses, and other health care professionals.  
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SYSTEMATIC REVIEW PAPER 
Abstract:  
Background: Trauma scoring systems are tools that effectively help physicians decide which 
patients need the most urgent care, and in developed nations, they help allocate limited resources 
to those patients. In low-to middle-income countries, LMICs, where resources are more limited, 
this allocation function is even more important, but little research has been done to develop 
similar scoring systems that are useful in those settings. The purpose of this review was to 
examine the literature to determine how well the Kampala Trauma Score predicts mortality and 
describe its clinical utility. 
Methods: Outcomes of interest were mortality, need for admission, and use of health care 
resources in LMICs.  
PubMed and Embase were searched using key words and MeSH headings for each source to 
maximize applicable results. Articles were chosen if they analyzed the KTS in a prospective or 
retrospective cohort study.  
Results: Four articles were included in this review. The literature suggests that the KTS is as, or 
more, useful than other predictive models in both LMICs and high-income countries, despite 
differences in infrastructure, for predicting mortality and the need for admission. The area under 
the receiver operator characteristic curve ranged from 0.65 – 0.83 in the selected studies.  
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Introduction: 
Traumatic injuries are a major global epidemic that are especially neglected in low-to 
middle-income countries (LMICs).  Annually, traumatic injury accounts for almost 6 million 
deaths worldwide, which is more than the combined deaths from malaria, AIDS, and 
tuberculosis.14 Furthermore, LMICs are disproportionately affected by trauma. Almost 90% of 
the disability adjusted life years (DALYs) in LMICS are the result of trauma, and these countries 
have over 80% of the traumatic injuries from automobile deaths.15 Despite such a large burden of 
disease from traumatic injury, research in LMICs is limited and trauma-scoring systems from 
developed nations may not always be clinically useful.  
The purpose of trauma scores and protocols are to allocate resources and improve patient 
outcomes. This allocation function is especially important in LMICs where the trauma burden is 
very high and resources are scarce. High resource countries use many trauma-scoring systems, 
like the injury severity score (ISS) and the revised trauma score (RTS). However, these are often 
difficult to use in low resource settings. The Kampala Trauma Score (KTS), was developed in 
1996 in Kampala, Uganda to create a simple system that could be used in low-resource 
settings.11 This scoring system relies more on physiologic as opposed to anatomic factors.12 
The KTS scale has 5 simple categories: A is for age, B is for systolic blood pressure, C is 
for respiratory rate on admission, D is for neurologic status, and E is a score for serious injuries 
(Figure 2). If a patient is between 5 and 55 years of age, he or she earns one point for A and zero 
if outside that range. A systolic blood pressure more than 89mm Hg earns 2 points, 88-50 mmHg 
earns one point, and less than 49 mmHg earns a score of zero.  
Respiratory Rate, as assessed in C, earns 2 points when 30/min, or greater, one point if it 
is 10-29/min, and 0 if it is less than or equal to 9/min. Neurologic status is either alert, responds 
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to verbal stimuli, responds to painful stimuli, or is unresponsive, and those are all scored as 3, 2, 
1, or 0, respectively. Finally, the score for serious injuries is none, one, or more than one.  None 
is scored 2, one is scored 1, and more than one is scored 0. 
These scores are added and the lower the score the more severe the condition of the 
patient. The most severe patients have a score of 6 or less, while the most mild have a score of 9-
10, where 10 is the highest possible score.  
However, with the wide disparities in resources among LMICs, it is uncertain if the KTS 
is widely applicable. In this study I reviewed the literature to examine if the KTS has been found 
to be predictive and clinically useful in LMICs where it has been implemented or tested. In other 
words, do these scores accurately predict severity and lead to better health outcomes for patients 
and more optimal use of very limited resources?  
Methods: 
 Eligibility Criteria: I defined my population, interventions, comparators, outcome, 
timeframe, setting and study designs as seen in Table 2.  
Information Sources/Search: All studies that met the criteria in Table 2 were included. I 
searched both PubMed and Embase for publications related to the Kampala Trauma Score. I 
searched these database using two different search strategies. For Pub Med my final search was 
“(((((“trauma score” OR “trauma-score” OR "Trauma Severity Indices"[MAJR] OR "Wounds 
and Injuries/mortality"[MAJR] OR "Injury Severity Score"[MESH] OR "Models, 
Statistical"[MESH] OR "Outcome Assessment (Health Care)"[MESH] OR “Kampala Trauma 
Score”))) AND “adult”) AND ((“mortality” OR “probability of survival” OR “death”))) AND 
((“low resource” OR "Developing Countries"[MAJR])).”  
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I also searched in Embase, using slightly different search terms – “'trauma score' OR 
'trauma-score' OR 'injury scale'/exp OR 'injury scale' OR 'statistical models' OR 'kampala 
trauma score' OR 'predictive' AND ('adult'/exp OR 'adult') AND ('mortality'/exp OR 'mortality' 
OR 'death'/exp OR 'death' OR 'survival'/exp OR 'survival') AND ('low resource' OR 'developing 
country'/exp OR 'developing country').” Additionally, I also searched both databases for 
(“kampala AND trauma AND score”).  
Study Selection: Studies were selected based on title, abstract, and full text, respectively. 
Ultimately, studies were considered if they tested any trauma scoring system, but only studies 
that tested the Kampala Trauma Score were selected. Studies had to be either randomized control 
trials or cohort (prospective or retrospective) studies, see Figure 5. 
Data Collection Process/Items: All data were extracted from the included studies.  Each 
study reported their results as an area under the receiver operator characteristics curve, as well as 
other measures. The reported data can be seen below in Table 3. Data that were collected for all 
studies were basic demographic information for the population, how they implemented the KTS 
and if it was modified, and if they compared the KTS to other scoring criteria, like the RTS. The 
ability to perform was based on area under the curve for receiver operating characteristics and 
the ability to predict mortality, and in some cases hospitalization, if reported.  
Risk of Bias in Individual Studies: Risk of bias was assessed for each study. Selection 
bias was considered for each study, specifically looking at how they managed any missing data 
and selected their study population. Measurement bias was considered also as the KTS could 
have been recorded incorrectly, or inconsistently, based on who was taking and recording the 
readings. Additionally, across all of the studies, publication bias was considered, as studies that 
 16	
showed no difference in the KTS as compared to another scores like the ISS, or RTS, may have 
been less likely to be published.  
Summary Measures & Synthesis of Results: The common measure among all of these 
studies was the area under the receiver operator characteristic curve. Additionally, I looked at the 
predictive capability of the KTS for need for admission in some of the studies. In other cases I 
also looked at measures, like odds ratios, on a study-by-study basis, but the area under the 
receiver operator characteristic curve was the primary measure used for comparison. AUC is a 
measure for test accuracy, and the closer to 1, the more accurate the test. If the AUC falls to 0.50 
it is useless. A score above 0.90 is generally considered excellent. A score between 0.70 and 0.90 
indicates a fair to good test. 
Results: 
Study Selection: My total initial search resulted in 494 articles. There were 26 duplicates. 
Of the remaining 468 articles, 412 were eliminated on a per title basis, and the remaining were 
eliminated on a per abstract basis. I assessed 11 full text articles and 1 that only had the abstract 
available. Ultimately, 4 full text articles fit the eligibility criteria (Figure 5).  
Study Characteristics: One study, by MacLeod et al. was a retrospective study that 
included 150 patients with a median age 28 years who were 89% male. This study was done in 
Kampala, Uganda at the Mulago Government Hospital where the KTS was developed. The 
investigators used the KTS and compared it to the RTS, ISS, and the Trauma Score and Injury 
Severity Score, TRISS. In addition to using ROC curves, they also used logistic regression to 
assess the predictive capabilities of the KTS. They found that the RTS had slightly higher area 
und the ROC curve, 87% to 84%, as compared to the KTS for predicting mortality, but the KTS 
preformed better at predicting the need for hospitalization.16 
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 This very small study showed that the KTS did as well, or better than the RTS and the 
TRISS, but also had the added advantage of being easier to implement in a low-resource setting. 
With a sample size of only 150 patients this study is very limited and is also susceptible to the 
selection and measurement bias of the other studies; very severely injured patients may not 
present to the hospital at all and those that record the data may make errors. They did, however, 
have very small amounts of missing data.  
 Haac et al. did a prospective cohort study with 15,617 trauma patients with a mean age 24 
of whom 72% were male. They had a mean KTS score of 14.5 ± 0.6 on admission. They 
conducted this study in Lilongwe, Malawi at the Kamuzu Central Hospital Trauma center. Their 
results yielded an area under the ROC curve of 0.69. Their odds of admission and mortality with 
KTS increased 0.44 and 0.48 per increment increase, respectively. The score did not correlate 
with length of stay. The KTS and RTS performed equally as predictors of mortality, but the KTS 
performed better as an indicator for need for admission; neither score performed so well that it 
was considered to be clinically useful.2  
 Weeks et al. conducted a study in 2014 with 2825 patients with a median age of 28, of 
whom 73% were male. They found an area under the ROC curve of 0.77. They performed this 
study at the Central Hospital of Yaoudé, Cameroon. They found that the KTS was as good, or 
outperformed, the RTS and recommended adoption of the KTS in resource-limited regions. 
Similar to the Haac study, this study was also prone to selection bias that may actually make the 
test under-perform, as the most severely injured patients may not make it to the hospital.17  
 Weeks et al. also did another study in 2015 that looked at the application of the KTS in 
the United States. This was a retrospective cohort study that analyzed data collected from 18 
level I trauma centers and 51 non-trauma center hospitals and had 4716 patients with a mean age 
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of 47.8 and 49.3 among those who lived and died, respectively. Their results showed that the 
KTS significantly outperformed the ISS and suggested that the KTS may be useful as a tool in 
real time and in analyzing administrative data.18 
Overall, the included studies are at high risk for selection bias. The 3 studies done in 
LMICs are especially subject to selection bias as poor infrastructure leads to increased times to 
presentation and poorer outcome for those that are severely injured; many trauma patients often 
don’t make it to the hospital and are dead upon arrival. This effect would tend to underestimate 
the predictive ability of the KTS as compared to high-income countries as is demonstrated by the 
Weeks et al. retrospective study done in the United States.  
Discussion: 
Summary of Evidence: Overall, the findings from these studies suggest that the KTS 
performs as good, or better, than many other predictive models for both mortality and need for 
admissions. When retrospectively applied to data from the United States, a higher resource 
nation, the tool performs even better. This finding suggests that even though the tool was 
developed for use in LMICs, it could have a useful application in high-income countries. 
Furthermore, this may be evidence to suggest that if infrastructure were improved in LMICs and 
patients were able to more quickly arrive at the hospital, with better pre-hospital care, we may 
even see an increase in the area under the ROC curve for the KTS. None of these studies yielded 
AUCs that would be considered excellent, but they all have value and they all scored above 0.60, 
with one as high as 0.83, which would be considered good.   
Limitations: All of these studies are limited in that they are all done in very specific 
locations and results may not be generally externally valid, with the exception of the Weeks et al. 
study that retrospectively compared patient data from about 60 US hospitals. Since LMICs all 
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vary drastically in terms of resources and trauma care, it remains unseen if the Kampala Trauma 
Scale would be applicable to many other settings, especially other LMICs. Risk of selection bias 
is moderately high, but is also likely similar among LMICs. Publication bias, or lack of 
investment in research in LMICs, will also lead to bias, though it is difficult to say how this bias 
would affect the true results.  
Conclusion: Trauma scoring systems like the KTS are commonly used across developed 
nations to improve patient outcomes, allocation of limited resources, and research. The KTS has 
proven itself useful in both LMIC countries, and in its modified version in high-income 
countries. As opposed to many other scoring systems, it relies heavily on physiologic 
information, rather than anatomic information, and is often more easily implemented in LMICs.  
Further research, both prospectively and retrospectively, should be conducted to evaluate the 
global utility of the KTS; it is possible that it may outperform other scoring systems, even in 
high-income countries that require expensive imaging, and potentially help improve patient 
outcomes, while simultaneously decreasing healthcare dollars spent. However, more studies are 
necessary.  
 Funding: No disclosures, there were no sources of funding.    
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TABLES: 
Table 1: Characteristics of those admitted with fracture 
Characteristic Fracture Missing Data 
N= 4,088 n=4,088 N (%) 
Age, years (Mean, SD) 39.6 (15.5) 318 (3.6) 
18-44 N (%) 2,713 (66.4)  
45-64 N (%) 801 (19.6)  
>65 N (%) 574 (14.0)  
Gender N (%)  50  (0.6) 
Male 3,139 (77.0)  
Female 937 (23.0)  
Occupation Category N (%)  1614  (18.1) 
Manual Labor 1,526 (45.9)  
Business/Sales 707 (21.28)  
Law Enforcement 22 (0.66)  
Other 1,068 (32.1)  
Patient Consumed Alcohol N (%)  1251 (14.3) 
No 3,171 (91.4)  
Yes 297 (8.6)  
Injury Setting N (%)§  1477 (16.6) 
Home 822 (24.3)  
Work 234 (6.9)  
Road 1,976 (58.5)  
Recreation 87 (2.6)  
Public Area 123 (3.64)  
Other 137 (4.1)  
Injury Mechanism§  438 (4.9) 
Pedestrian Hit By Vehicle 525 (13.6)  
Driver/Passenger in vehicle  1,382 (35.8)  
Fall Injury 2,420 (31.6)  
Assault 716 (18.5)  
Collapsed Structure 224 (5.8)  
Other 178 (2.3)  
Injury Intent  423 (4.8) 
Accidental 3,125 (80.8)  
Assault 714 (18.5)  
Self-Inflicted 29 (0.8)  
Season  77 (0.9) 
Rainy (Dec-Feb) 885 (21.8)  
Dry and Green (March-May) 880 (21.6)  
Cool and Dry (June-August) 1,172 (28.8)  
Hot and Dry (Sept - November) 1,130 (27.8)  
 §Condensed from original data.  
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Table 2: Criteria for inclusion 
Measure Criteria 
Population Any age person that presented for traumatic injury.  
Intervention Application of the KTS§.  
Comparators Any other trauma scoring system, like the RTS§§.  
Outcomes Primary outcome mortality.  
Timing Status at discharge.  
Setting Hospitals, with, or without a trauma center.  
Study Design Randomized Control Trials, Prospective and Retrospective Cohort. Full Text Only.   
§ Kampala Trauma Score 
§§ Revised Trauma Score 
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Table 3: Study Characteristics.  
Study 
Authors Study Design Study Location Study Population Study Results 
MacLeod et 
al., 200316 
Retrospective 
Cohort study of 
Prospectively 
collected data 
Mulago 
Government 
Hospital, Kampala, 
Uganda.  
150 patients, 
median age 28. 
89% male. 
Mortality: 
AUC§ for 
ROC§§, 0.65. 
Haac, et al., 
20142 
Prospective 
Cohort Study 
Kamuzu Central 
Hospital, Lilongwe 
Malawi 
15,617 patients, 
mean age 24. 72% 
male.  
Mortality: 
AUC§ for 
ROC§§, 0.69. 
Weeks et al., 
201417 
Prospective 
Cohort Study 
Central Hospital of 
Yaoundé, 
Cameroon 
2855 patients 
median age 28, 
73% male.  
Mortality: 
AUC§ for 
ROC§§, 0.77.  
Weeks et al., 
201518 
Retrospecitve 
Cohort Study 
18 level I trauma 
and 51 non-trauma 
center hospitals in 
the US 
4716 patients, 
mean age 47.8 and 
49.3 (among those 
discharged living, 
vs dead), 71% 
male.  
Mortality: 
AUC§ for 
ROC§§, 0.83. 
§ Area Under the Curve. 
§§ Receiver Operator Characteristics.  
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FIGURES: 
Figure 1: Example Orthopedic Trauma Score 
Type Age SBP RR Time to presentation Score 
Pelvic   <50 <10 6-12 hrs 3 
Spine  18-44 50-75 >29 1-6 hrs 2 
Femur  >65 76-90 21-29 <1 hr 1 
Other  44-65 >90 10-20 >12 hrs 0 
*Not actual data 
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Figure 2: KTS18 Score 
A: Age (in years)      5-55 1 
     <5 or >55 0 
B: Systolic blood pressure on 
admission  
     More that 89 mm Hg 2 
     Between 89 and 50 mm Hg 1 
     Equal to, or below, 49 mm 
Hg 0 
C: Respiratory rate on admission       30+/min 2 
     10-29/min      1 
     ≤ 9/min 0 
D: Neurological status       Alert 3 
     Responds to verbal stimuli 2 
     Responds to painful stimuli 1 
     Unresponsive 0 
E: Score for serious injuries       None 2 
     One 1 
     More than one 0 
Kampala Trauma Score Total = A + B + C + D + E (Mild: 9-10, Moderate: 7-8, Severe: <6) 
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Figure 3: The RTS10 
   Glasgow Coma Scale  Systolic Blood Pressure Respiratory rate RTS Coded Value 
13-15 >89 10-29 4 
9-12 76-89 >29 3 
6-8 50-75 6-9 2 
4-5 1-49 1-5 1 
3 0 0 0 
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Figure 4:  
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Figure 5: PRISMA Flow diagram of systematic literature search.  
 
